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ATHT-IAT UTAT] 3 ATTeR o 2 B
Generally There Are In The Nucleus Of An Atom.

A) TS AT g2 / Proton And Neut e uoton (+)
roton An eutron y b — s
( ) ey £ \\\ Nw n(N)

(B) TTeTH aT a2 / Proton And Electron | |

(©) 3?3137{1? qUT Wgﬁ / Electron And Neutron Q 4

T=~9=— Electron

(D) HaA ?{g‘:ﬁ / Only Neutrons
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TEIWpIs U] Alss & A fA@Id (Key Postulates of Rutherford Atomic Model)

@ 1. dArfaA®d (Nucleus) &1 3ifada:
< UTATU] & g A Toh BleT, el 31 &eiicat® 3mafeld aAfale (positively charged nucleus) gidT gl

(The atom has a small, dense, and positively charged nucleus at its center.)
g_f ELECTRON

Gold foil

Detector

Beam of a
particles

Radioactive
source

Rutherford’'s Experiment
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TEIWHIs YIATY] Alscs & He fARId (Key Postulates of Rutherford Atomic Model)

@ 2. YZATY] BT 3ifekasier T 2wk gar &:

<7 dfdb 99% ehI-wul faet fasedt faghaur & fa®ws e, safoT ag @
€311 fob U2 bl GATeTee AT TTH! e &l

(Ssince 99% of the alpha particles passed through, it proved that most

® Electrons
of the atom consists of empty spoce.)

@ 3. sSaeid &t Ifd (Electron Movement):
£r SHhagid olfale & AT 312 gaTdIe B3t (Circular Orbits) | FaAd

i g The Nucleus .
(Electrons revolve around the nucleus in circular orbits, like planets \. Blaction
e

orbiting the sun.) Orbits

¢ 4. afAe AAfelss wer 3 Bier gar 2:
& SN BT DI YZHATU] & Pe5 ATHIE & 105 A 10° I[EAT BIeT g1dT &

(The nucleus is 10° to 10° times smaller than the total size of the atom.)
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2| Torereter deeer 3R ST FEHTUT UR UREuR TS &
There Is Mutual Influence On Electrically Neutral And Weak Molecules.

(A) ?Jcﬁ'—ﬁ / Neutrino 5

(B) Wi / Positron Q",,ogg
(C) gﬁa'cfr—r/ Electron ""1;: =
-

(D) Tre / Proton
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e s s
&7 (Particle) ufearsr (Definition) 3fraer (Charge) eadATel (Mass) | Eioiedl vd af (Scientist & Year)
9gd gl goopl, fdgd-dee
FIfdd BT | dIeBI191 ur3at (Wolfgang Pauli) o
gfea | 0 (BIS3Maerstel | | SITe9T e (Almost . (Woltgang . )
(Heusing) (Very light, electrically gy ) 1930 3 gedifdd fd>dT, 1956 & FesIgs
O charge Zero, E55|356| nonNn-zero
neutral fundamental J BI3TA 3012 Wbefed 2rged o Wi
particle)
gifoiglel STG ol BT UfddpuT +1 (ST Taer ST ol B TTEe .
S ( SR BT Usedd (Carl Anderson), 1932
(Positron) (Antiparticle of electron) Positive charge) (Same as lection) |
o RUTTcHD 3HTdel dTesT 3U- §ed Coah]
soagiel -1 (FRUTITeb amaer/ | o
UedATUdh ohUT (Negatively _ 9.1 x 10 kg 9. &, AT (J. J. Thomson), 1897
(Electron) . . Negative charge) \A—— P s g E N R
charged subatomic particle) i |
S[TTeHas Aol aTesT 3U- — 5T 91| - Nudows g’olo({shm actond)
| ollcHD el 3[cfee 2eebid (Ernest Rutherfor .
Wielst (Proton) | TU2ZAT0da T (Positively @( - 1.67 x 1077 kg A A AL AL AN A PN
. . Positive charge) e— 1917
charged subatomic particle)
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a

03 TETHIE F TEHT THUT ThHIUH F FereaE®q 6! G &3-
Rutherford's Alpha Particle Scattering Led To The Discovery Of-

- ‘Lm n
(A) 3?'3@? / Electron” 0
(B) =I¢™ / Neutron — Chodinick,

(C) U] AT{H / Atomic Nucleus

(D) TeE / Proton _ MUM
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TEIWpIs U] Alss & A fA@Id (Key Postulates of Rutherford Atomic Model) 6
@ 1. sifat® (Nucleus) &1 fEd@: @\% @

< UTATU] & g A Toh BleT, el 31 &eiicata 3mafeld aAfale (positively charged nucleus) gidT gl ;7
(The atom has a small, dense, and posntlvely charged nucleus at its center) Qef UJ S;uo
(v

AIFM@»A - SRS He —," He'
Y 91"16151 il g_f ELECTRON

Detector NEUTRON
Beam of a
particles
Sourea Ve ® PROTON

Rutherford’'s Experiment
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TEIWHIs YIATY] Alscs & He fARId (Key Postulates of Rutherford Atomic Model)

& 2. GZATY BT Jfesier almﬁ?sam%:(\/)

<7 dfdb 99% ehI-wul faet fasedt faghaur & fa®ws e, safoT ag @
€311 fob U2 bl GATeTee AT TTH! e &l

(Ssince 99% of the alpha particles passed through, it proved that most

® Electrons
of the atom consists of empty spoce.)

@ 3. sSaeid &t Ifd (Electron Movement):
£r SHhagid olfale & AT 312 gaTdIe B3t (Circular Orbits) | FaAd

i g The Nucleus .
(Electrons revolve around the nucleus in circular orbits, like planets \. Blaction
e

orbiting the sun.) Orbits

¢ 4. afAe AAfelss wer 3 Bier gar 2:
& SN BT DI YZHATU] & Pe5 ATHIE & 105 A 10° I[EAT BIeT g1dT &

(The nucleus is 10° to 10° times smaller than the total size of the atom.)
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04 SAFR % THICT ATAZed HUT hl.........HeT ATAT |
The Antimatter Particles Equivalent To The Electron Are Called..............

Hydrogen

atom Quarks

(A) w / Neutl’On Electron © Proton “.
C)
(B) SE / Proton
(C) Bt 3e1e2 1 / Anti Electron Animatter
Antie\i,ft(g)rr?]gen Antiquarks

(D) 9TtsTe = / Positron

Positron €3 o Antiproton
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yifotelel (Positron) &1 1T €2 | What is a Positron?

Q, & (Discovery)
1] hTcd St Usedal (Carl D. Anderson) of 1932 & Ulfoigiol ohi TId il

@ Positron was discovered by Carl D. Anderson in 1932.

2] &I TN pifeddd fabeuil (Cosmic Rays) & eI b Clelol ggl

€ It was discovered while studying cosmic rays.

photon

annithilation

{
-
- B
e

photon

Born

Died

Alma mater

Known for

Spouse
Children
Awards

Carl David Anderson

September 3, 1905
New York City, U.S.

January 11, 1991 (aged 85)
San Marino, California, U.S.

California Institute of
Technology (BS, 1927; PhD,
1930)

Discovering the positron (1932)
Discovering the muon (1936)

Lorraine Bergman (m, 1946)
2

Nobel Prize in Physics (1936)
Elliott Cresson Medal (1937)
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yifotelel (Positron) &1 1T €2 | What is a Positron?

£ I191 (Properties)
3] gifelelel shaciel &1 Ufdeur (Antiparticle) EldT &l e Guaike
@ A positron is the antiparticle of an electron. Electron © Proton
-9
e=-|6xjd ©

2] SHDBT AT ITTHD (+1.6 x 10 C) EidT €l

@ It has a positive charge (+1.6 x 107 C). Animatter

Antiydrogen

atom Antiquarks

o

5| SHDI GoUdATel shargiol o aeiae (9.1 x 10~ kg) FdT £l Positron ¢ © Antiproton

@ Its mass is equal to that of an electron (9.1 x 107* kg).

6| 7§ Ug Soagial & copbeldl g, di fg 3ifeessel (Annihilation) g1 &, fAara P fdsetl [[Siepadt &l

€ When it collides with an electron, annihilation occurs, producing gamma rays.
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o ©giaeh (J Chadwick) 7 TorE SU-URHTUTE RUT <Rl WIS <hl 212
Which Sub-atomic Particle Was Discovered By J Chadwick?

8f' ELECTRON

(A) M2 / Proton

(B) 3121 / Electron

(C) /== / Neuron

NCERT SCIENCE BY - HARISH SIR

*NEUTRON

(D) = / Neutron

OO

PROTON
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( Bk

&0l (Particle) edret (Mass)

3rder (Charge)

Hloidpdi ed af (Scientist & Year)

Werd (Proton) |~ 167 x 1077 kg

+1 (YJoTTcH b [ Positive)

3[ofec Zaehls (Ernest Rutherford), 1917

soagid (Electron) ( 9.1 x 107" kg -1 (FRUTTHAD [ Negative)

ol. 9. TS (J. J. Thomson), 1897

\) 1.675 % 107% ka

q¢isl (Neutron)
—— (= Ticiel & d2dae)

0 (de®I [/ Neutral)

w3l 9efd® (James Chadwick), 1932

g-f‘ ELECTRON

? 7~ NEUTRON
@ PROTON
©

The Sub-atomic Particles

Relative size Name

Mass (Kg) Charge (C)

O Proton 1.67 x 10% +1.602 x 10"

O Neutron 1.67 x 10 0

o\

" Electron  9.11x10%"  -1.602x10™
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6 TR forfeer wiiferes foasmit ot soiere =T <ht W W Weifara S9eh o1 o foTU 1906 W ifaeht o
ﬁ'&awﬁwﬁﬂ%mw oIT?

Which British Physicist Was Awarded The Nobel Prize In Physics In 1906 For His Work
Related To The Discovery Of Electrons? |

(A) T oefdeh / James Chadwick
(B) ted IR / Niels Bohr

(O A °THE / JJ Thomson

(D) 3T TIHTS / Ernest Rutherford
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T 39 URATUT SHUTE | ATHT 3T YIHTIT KT § Fradia 707 B & 35 (ol ATH &
ST ATAT 82
By What Name Are The Sub-atomic Particles Which Have Properties Opposite

07

To Normal Sub-atomic Particles?

©

(A) 9TT2 / Positron
(B) TfdeRuT / Antiparticle

(C) WIeiF / Photon
(D) 7{@'—!3[ / Neutrinos
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o
0g T ST H HUTTcHeh TaIST BIaT 2|
An Electron Has A Negative Charge.

(a) 1.6 x 10 13 C
(b) 1.6 x 1071 C

() 1.6 x 10718 C

(d) 1.6 x 10™° C
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fdaeur (Description)

> RUMAD (-1.6 x 107 C)

eaTal (Mass)

> 9.1 %107 kg (YTclel oI 1/1836 3197

&I (Location)

J1fad (Motion)
Hull &2 (Energy Levels)

wdrg (Flow of Electrons)

ufde®sor (Antiparticle)

> TATU] & S1fads (Nucleus) o dTel 3112
Hull &ael (Energy Levels) & TfSchdT hedl &
K, L, M, N el (Shells) & 7T 8

fagld &meT (Electric Current) Sofldl &

> Uifeigial (Positron), fAddsT T el ® &idT &
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soaglel & I Pl Gt | Discovery of Electron’s Charge _1a
¢ a1l (Scientist): 21a¢ €. fAfS a1 (Robert A. Millikan) %/ — ‘ 6X| O
¢ af (Year): 1909

® W1 (Experiment): 3iTde 319 TawrdfddAe (0il Drop Experiment)

- B fABISI? | How was it discovered?

fAfShol of BIE e &t §ai (Oil Drops) ! fagld &7 (Electric Field) & i
Jogiol ¢ fob o §c faRke 8 918, fAdehT Aded off fob 31 U Jilulg dTf 3i1e
fagld &7 BT T3 dchol 3 Tl

S YT & 3oglol ge3arglel bl He dTuf (-1.6 * 107 Fes1ad [ Coulomb) AT

cover

goagiel &1 °aTd (Charge of Electron) — 2iaé fAfdaat (1909)

oil

several :
= |s pray microscope

thousand
volts

[
FHaLIol Bl gl (Mass of Electron) — . O, 2Ta1&st (1897) | E — C( ) ¥

umform electric field
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2k ¥k

IS Y Brgeht Tt UITHTUTSAT | HISE 2 Newtror Ao
All except neutrons are present in atoms. = q{HIOL_ £ K]
- Ry <1 (A 1)
(b) H \Svtof e i " i)

©oc  ( oams

H H H H
Mg |

\L Protium Deuterium Tritium




TAARIAD

(Isotope) | Udie (Symbol)

e -4
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+0
P4
(Protlum) _LH [!3.— 0

Hipdf ed aef
(scientist & Year)

&oTdl dhdfser /

(Henry Cavendish), 1766

NCERT SCIENCE BY - HARISH SIR

faels a=2a (special Facts)

@ g Iad 3Hfefas Ul WTal a1l isotope & (~99.98%) | SR
s 1 Welet 302 1 gaeial €1 8, sqgiel ol £l (mrl)

It is the most abundant isotope (~99.98%). It has only 1

proton & 1 electron, no neutron.

5 € i
wefead t 4
(Deuterium) H F
L N\
—4
wemm | U -pra

(Tritium)
L M=

geles gl

(Harold Urey), 1931

e =
m»ee-

8 3Tt BT8GIUTaT (Heavy Hydrogen)” @gd g1 g iTét drst
(Dzo) A U1 ATdT € 312 m\'ﬁ Moderator $ ST A
T e 21

Called “Heavy Hydrogen.” Found in heavy water

(D,0) and used as a moderator in nuclear reactors.

g AMearersft (Radioactive) & 312 p-3UT Icduiol dhedl ¢l

3fclec ZaeWhls, I 3NfSthe 31T Ufaosde URIuTal d fafedst &5u 3 YT gidr &l

Ules gleab (1934)

It is radioactive, emits B-particles. Used in nuclear fusion

and tritium lamps.
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10| T T UTHTI] ST I UTATY] T T 2|

Which Is Not A Subatomic Particle Of An Atom?

foviodic fabls
(A) S{FT / Xenon /: 8,\0“? — 18
(B) =IZ / Neutron N2 Froup
(C) 92T / Proton —> Noble Jos
(D) & / Electron next 4>
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dd (Element) (Symbol) @ (Atomic Number) (scientist & Year) faery a2a (special Facts)
1868 — fUTe GTeTdeT (Pierre J
gifoaa . . (PisTElemsser) Jg CEIeT Aad goehl ddd &, balloons
Giofium) —> He > 2 312 Sfidel Blbae (Norman Lockyer) of S P
| o b et 3 ot W e
* fafesadt 21 3ife AR ¢adf (william | THDBEIE BIcs-aiTedft Uabrel (Neon
sitaiet (Neon) — Ne —> 10
Ramsay & Morris Travers), 1898 lights) & T Ufdes
ol A = " 318 ¢ (Lord Rayleigh) 3112 fafSadt | dRIHASS bl 59718197 1% Arg?n g inert
21941, 1894 gl b BIUT welding & IUAIT
fobeter y f tlamps 312 BIEHTHR & |
—>  Kr > 36 fafsad 2reut 3iie Alfdd ¢ad, 1898 RRRGREREIRES
(Krypton) | T |
leilel B PR . O W - Xe lamps, onesthes.io 3112 medical
(Xenon) imaging 3 TAT9T
' - g 2fateaT (radioactive) noble gas
¢siat (Radon) RN 86 Uhefddh glef (Friedrich Dorn), 1900 &, e & 53T (radiotherapy) &
3T
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7 et i epre v g R

Proton has positive charge.

(a) 1.6x10*18 C
(b) 1.6x10 ¥ C

(¢) 1.6x10™° C

(d) 1.6x10°Y C
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Column (I) Column (II)
(a) FAFRH | (i) TS SITAT TET BT AR TR & 31ET WiSTE TE hY ToT | TR
Electron) T 7 E S| THTH BT 2l
(It has no charge but has the same mass as the proton inside the nucleus.)
(b) e (i) FTeHeh SATIIT ITer STULHTIVEeR ShUT
(Proton) o (positively charged subatomic particles)
(©) L] (i) HUTTeHS ATV AT SUURHTIVSE SHUT
(Neutron) —2 Al (negatively charged subatomic particles)
1. a-(i), b-(ii), c-(iii) Table i Mass and Charge of Subatomic Particles
2. a-(i), b-(iii), c-(ii) Dot
.o cee .o Particle Mass (g) Coulomb Charge Unit
3. a-(i1), b-(1ii), c-(ii) ,
— . Electron* 9.10938 X 10~ -1.6022 X 10”" —1
4. a-(iii), b-(i1), c-(i) Proton 1.67262 X 10~ +1.6022 X 107" +1

Neutron 1.67493 x 10°* 0 0
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H H_xﬂ E: Lol

Column (I) Column (II)
(a) e (i) forRITeT 30T 1 & i ofi oFaiTeh & o &1 & |
(Lepton) (There are massive particles made up of three quarks.)
(b) RIETRIE] (ii) SY-GLHTV] 0T} o ST & HTord & ST uaref i BIel gehrsai § A1 21 o
(Nucleon) (Belongs to the class of subatomic particles and 1s not made up of smaller units
3 of matter.)
(c) IR (iif) Teh GATY] o6 114k H HIS[E Teh SU-TLHTY] <hoT
(Baryon) — = (A subatomic particle present in the nucleus of an atom)
(d) S Cy) SY-ULHTY] H<h 0T & ST &1 AT 31§ 3H(ereh Faileh | ST BIaT € |
(Hadron) — | (A subatomic particle is a composite particle made up of two or more quarks.)

L,3,1 4
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A nucleon is either a proton
or a neutron as a component
of an atomic nucleus

nucleus nucleons

nucleon
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LTI HISA
(Atomic Models)
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HATE ToRTUT TANT UEeAt IR TohEeh gIRT TohAT TET AT?

By Whom Was The Cathode Ray Experiment Conducted For The First Time?

(A) 3T WIS / Ernest Rutherford

(B) Wt 2Tee / John Dalton p

Control grid
< %9:)_)3 % Anode —
(C) J.J. d™HE4 / J.J. Thomson : ] S
(D) M / Goldstein E

. Focusing

- |
e ~ile Focusing col
Deflecting coils coil

Cathode Ray Tube Experiment
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soagld &f & (Discovery of Electron)

Toiebdi (Discoverer): T, 4. Tddel (J. J. Thomson)

J.J. Thomson (1856-
1940), a British

-Zito1 af (Year of Discovery): 1897 physicist, was born in
Cheetham Hill, a suburb
‘& ST IAT? (How was it discovered?) of Manchester, on

18 December 1856. He
was awarded the Nobel
prize in Physics in 1906
for his work on the

,_ discovery of electrons.
2§Z:géiymaner He directed the Cavendish Laboratory at
Cambridge for 35 years and seven of his
research assistants subsequently won
Nobel prizes.

- B3 2 S WANT (Cathode Ray Tube Experiment) & ATEIH &

electrons

— P L SN . 0 ’ e .
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soaglel &l Sl BT WANT | Cathode Ray Experiment

@ . 3. YlaTdel of Hedis 2 &F (Vacuum Tube) BT 3GAWT a5

@ 3cgiol ¢ fds Beils & fAdoat arat feul (Cathode Rays) TR AU aTa! Eidt &1
@ 1d 5ol faseull ol faea 3ie dadla &= & I[oier 7141, dl d el e &l 3iie 33 IS

& ST Ig AIfdd g3 fob I feul Fumiedes 3mafeld Huil (Negatively Charged Particles) & Sl £

@ =1 HUI DI £t gSawial (Electron) ST 2T 37| .
Cathode Af:we
_/ S s
AR

Positive Plate

Negative Plate
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15 TSRS GTHTIT HiSe hT TUT &1 hidT 2l

Rutherford's Atomic Model Does Not Describe

° Electrons

‘(/A) ATITR <ht SUTRTd / Presence Of Nucleus
"6) T ek ATAYT / Nuclear Charges

o Electron
Orbits

(C) URETUT o TATRIES / Stability Of Atom | Thenucieis \ f
(D) 3@'&";\'?:[ <hl SUTEATT / Presence Of Electrons
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16 TETHIE UTHTY] WIS H HEHT HUT W ertud fohg ST &
In The Rutherford Atomic Model, Alpha Particles Are Projected On

Gold foil

Detector

(A) 0T/ Gold e

(B) =rat / Silver

Beam of a

(C) 2Tge=a¥ / Titanium P

(D) TeHI I / Aluminum

Radioactive
source

Rutherford’'s Experiment
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o
-

17 Wﬂqﬁmnﬁmhﬁwﬁmﬁsm@ﬁmw oqT?

By Whom Was The Nuclear Model Of The Atom Discovered For The First

Time?

(A) 3T WIS / Ernest Rutherford
(B) (W HSe® / Dmitri Mendeleev
(C) " X / Niels Bohr

(D) F:l;é T2 / Louis Pasteur
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- ’

=H O fora| ATisrehia WifaehY &1 STes! 91T STt 2
Who Among These Is Considered The 'Father Of Nuclear Physics'?

(A) Fred IR / Niels Bohr

(B) ? TS / E. Rutherford

(O .9, ATHE / J.J. Thomson

(D) A =refdeR / J. Chadwick
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2 Atomic models have been improved over the years. Arrange the following atomic models
in the order of their chronological order /ﬁaﬁgmaﬁﬁmﬁgﬁﬁgm%mw%l
frefeTRaa uRaTUT Wiseli St 3ok RICTTTshHeh shil H ST
(1) Rutherford’s atomic model /Wqﬁéao‘rumv\gnﬁgﬁ — [44d
(ii) Thomson’s atomic model / af'rnmaa'ru'(mvgtﬁa?fr — |81}

(iii) Bohr’s atomic model /aﬁmwmﬁi@?’r s Iol 1%

1. (i), (ii) and (iii)

2. (ii), (iii) and (i)

3. (ii), (i) and (iii)

4. (iii), (ii) and (i)
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ATOMIC MODELS

& o
1807 1897 1911 1913 1926
JHON DALTON JJTHOMSON ERNEST RUTHERFORD NIELS BOHR ERWIN SCHRODINGER

SOLID SPHERE MODEL PLUM PUDDING MODEL NUCLEAR MODEL PLANETARY MODEL QUANTUM MODEL
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21 Which of the following statement is correct regarding Rutherford's nuclear model of an atom?

1. The size of the nucleus is very large as compared to the size of the atom. UTHTU\I%E AThY ﬁgﬂ'—n
T ATFER T HTHR T5d TST 21T ¢l Cala_c_‘)
2. There is a positively charged centre in an atom called the nucleus. WTUlﬁ‘QE TeHeR AT

sz e g R TR wga 1 (V)

aou D) v/

B. Only 2

C. Both1 and 2

D. Neither 1 nor 2
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Gold foil Deflection Screen

Radioactive
substance

Ernest Rutherford
(1871-1937) Lead box
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Detecting screen Gold foil

Alpha particle
emitter
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RUTHERFORD MODEL
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:
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" va
s
ﬂi”‘
-

99 | STEe R GTATOT Torgia ﬁwﬁﬁw?

Dalton's atomic theory provides an explanation for which of the following?

RRB Group-D 23-10-2018 (Shift-1I)

(a) SSIHTT GI&IOT IR Tk T T {99 / Law of Mass Conservation and Chemical Combination

(b) SSIHTH HIRIUT R fAtea TUTd T {999 / Mass conservation and law of definite proportions

(¢) TETIHeR HIr AR e HqqTT T {999 / Chemical combination and law of definite proportions

(d) FAtaa AT AR TETAH AT =T 97 / Law of Definite Proportion and Chemical Combination
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23 Freaferfare dafiet & & forer for sruTa 3 Frrm it wftranfer fema o2

Who among the followmg scientists propounded the law of constant proportlon"

RRB ALP & Tec. (30-08-18 Shift-IT)

O
(a) TSI AT / Antoine Lavoisier HQ’
M — 2 =18

(B) @< ST / Robert Boyle

i O —5 | 6
(O) TEE TS / J oseph Proust ' .H 5
(D) T ATl / J acques Charles 2
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ToRET URHTUT o el W AHTANNTA Tohdl ST Wehe STt ST ehl STeIehad HEAT

Which formula represents the maximum number of electrons that can be

accommodated in the orbital of an atom?

— Nk Bohy @wu»d

K
(a) 2n >3 Y\li/
‘ "
b) 2n™ = N=2—> L
(b) 2n %_)Eb_g]'
- N=%—-m
() Zn m=4— Nl

Electron Shell Diagram

n=35
n=4
n=3
n=2

n=|
p+th K L M N O

e=2

e=8

c=18
e=32
e=50

Electron Capacity = 2n’
n is the electron shell number
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= M el H ITRHET &1 he STct STargiT chl STTErehad ST foha=t BT 3 ;

What is the maximum number of electrons that can be included in M orbital:
n= 1 =% K Electron Shell Diagram
(a) 8 n=d = L 2
n=3
(b) 2 n = 33— '\/] n-2
n=1
= Q— p+n
(0)18 e:&q’ K LMNDO
9— e=2
= ¥ 3 e=
(d) 32 R (3) —
- Ozxq e=32
e=50
= l8 e- Electron Capacity = 2n’
n is the electron shell number
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N YT H THTANRIT T AT Teh AT SAFSAT hl HEAT B;
N is the number of electrons that can be accommodated in the shell;

n=4 — N

Electron Shell Diagram

(a) 18 o= Qa* =
(b) 32 - Q% ()
©2 = axl6 O«
(d) 8 = 32e- f.'fz

Electron Capacity = 2n’
n 1s the electron shell number
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A HAT T et o &0 ° U forar srar 2

27

The third class is denoted as shell.
Electron Shell Diagram
(a) L D
n=3
(b) K b2
(c) N p+n K LIMIN O
e=2
e=8
dM =18
e=32
e=50

Electron Capacity = 2n’
n 1s the electron shell number
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e 9T |, T2 shY STfereRaw |EaT Brat

In the third shell, the maximum number of electrons is :

28

Electron Shell Diagram

(a) 32

n=4
n=3

(b) 8

n=1

(C)18 p+m) K L M N O

e=2

(d) 2 —
e=32
e =50

Electron Capacity = 2n’
n 1s the electron shell number
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R e S T FEAT 13 31 A 3 e  Foy et v

The atomic number of an element is 13. So how many shells does this element

have? K—> &)‘
(2) 3 Ot shatl | &7 8
| «—M->2
(b) 1 e 4 .{;“— ﬂ
(c) 4 - Metal QTEB
(d) 2
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TR S T T S i S e T A e e

The maximum number of electrons that can be accommodated in the fourth

energy level is.
8y Electron Shell Diagram

n=35
n=4
()2 z

n=1

(b) 32

p+l8 K L M N O

(c) 18 —
e=18
e=32

(d) 8 =50

Electron Capacity = 2n’
n 1s the electron shell number
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Cr (Chromium, Z = 24) WWWWW% (What is the actual

electronic configuration of Cr — Chromium, Z = 24)

31

?@(?’1 | =ed ( 714 —uafw?)/ e /n( )
-
o ]y - A
(C) [Ar] 4s? 3d3 4p’ = ;//
n=6 6p
(D) [Ar] 45° 3d° n=7 ‘ﬂ/‘(
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H —

o @

sLi  —
sBe —
sB —
€& -
/N —
g0 —
of —

1s!

1s2, 2s!

Noble

ZaAr

1s2, 2s2

1s2, 2s2, 2p!

2
1s2, 252, 2p? -'1-524 LS : ﬂzé
1s2, 252, 2p3 352, %e6,432

%a"& S—Re

P—) ce”

d— e~

j — |4e”

1s?, 2s?, 2p* 50? <‘

1s2, 252, 2p*5 (A}g“‘? '('\52/ 3O&<1
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Electron Configuration Chart
s holdsup to 2 p holdsupto 6 d holdsup to 10

252
S

1s” 2s° 2p6 35’ 3p6
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D\ij—észf/g}’ 1 11 [1 1 )4

Cr(Z =24) [Ar]4s' 3d° ] |Mlﬂ 1]
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2k ¥k

: SATETAH hIT H IUTRAT SAFE-H chi HEAT hl HET ATAT 2

The number of electrons present in the outermost shell is called

e T7io)

(a) @A UHTUT / valence atom Bonal Lormafeon o~
o=
(b) THISTeh ST / valence electron o | e
: Na

(¢) TATSTeh T2 / valence proton

(d) IR shHTeh / coordinator number du— 1
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Theat Gos

AfTaw 1 Bigew Gt Naer TET H T a8 HIvr § fohdy soiae = 82

How many electrons are there in the outermost shell of all the noble gases except

33

helium? —(2) &8 |8 ~1Stable (ReR) - TTEY BT — Gomploke.
Name | Symbol | Atomic Electronic No. of electrons in the
Numbe Configurati t t shell
(a) 10 Number onfiguration outermost she
(b) 6 (D| Neon | Ne 10 2,8 3
4 @ ~> Ar 4> 18 —T1>288 8
(c) @ Krypton| Kr 36 28,188 8
Radon Ra 86 281832188 8
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= Ueh dcd Rl SAFE IR (2 |a'5'ﬁwmﬁl=iaif€m%-

The electronic configuration of an element is 2, 8, 8. Which group does it belong

to?

(a) 16

(b) 8

d) 17
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) Y112
3 | FeRET T ST geiergiiveh (a2, 8, 5 81 I eal ol ATH ST 82

The electronic configuration of an element is 2, 8, 5. What is the name of that

NCERT SCIENCE BY - HARISH SIR

element?

(A)WI'Fq'ﬁW/Phosphorus <| > ) — 2 8,5

(B) @ew / Sulphur ( [6) —> 2,8 &
(C) ¥ / Chlorine ( |F) —s 28
(D) AT / Magnesium (\Z)% Q8 2
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TAFEIHL hl g ATRAH GEAT, AT ATEIeh HeT | 1§ Tehd 2, 2l

The maximum number of electrons that can remain in the outermost orbit

36

is

(a) 6

(b) 4

(d) 2
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<t A1 et e ST 2, TR R AT T W S 07 2R A

Name those three elements which have only one electron in their outermost shell?

o
(a) ﬁ":ﬁﬁm, HICITIH 3T AW / Magnesium, Calcium and Barium L

— O
(b) TATe=™, TfEaw, Tief™W / Lithium, Sodium, Potassium 8}‘0 zf ﬁ

(¢) ‘aﬁﬁ"lw, T 3R A/ helium, neon and argon R CGE
(d) THITITEH, ETeTa® TR 919 / Magnesium, Helium and Neon
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L4
l
|}
l
|
/
-

Escyiliom
9.022

12

Ulig

Sadivm Wiognesium
1299 24 305

21 22 23 24 25 26 27

Sc Ti VvV Cr Win | Fe Co

Scandium Titanium Vanadium Chromium Manganese Iron Cobalt
44.956 47.867 50.942 51.996 564.938 55.845 58.933

38 39 40 [ 62 43 (234 G5 46 &7 48

Sr Y ar b | WNlo | Tc Ru Rh Pd | Ag Cd

ubidium Strontlom Vitrium Zirconium Niobium MMolybdenum Technetium Ruthenium Rhodium Palladium Silver Cadmium Tellurium
87.62 88.906 91.224 92.906 95.96 98 101.07 102.906 106.62 107.868 112.411

ariod
1 IVD

55 56 r7-71 73 76 75 77 78 79
6 | SLo T Lonthancios Ta Ww Re Ir Pt | Au 9 Tl
Ces _’ Batium Tantalum Wolfram Rhenium Iridium Platinum Qold Thallium Polonium

180.948 183.84 186.207 192.217 195.084 196.967 204.383 o . 210

L9-103

r Actinolds

» = 3 === ® P » - s il - e [ ==} L] amm e q

57 58 59 6 61 62 63 &4 & 66 68 70

La Ce Pr | UDd | Pm | Smm | Eu dim Tb | Dy Er Yb

Lanthanum Cerium Praseodymiu Neodymium Promethium Samarium Europium Terbium Dysprosium Erbium Thulium Vtterbium Lutetium
160.116 140.908 166,242 145 150.36 158.925 1625 167.259 168.934 173.054 176.967

o1 92 93 94 97 98 103

0
Th Pa U mem Pu Bk Ccf Lr

Thorium Protactinium Uranium Neptu Plutonium i Berkelium Californium Lawurencium
232.038 231.036 238.029 237 244 247 251 262

9

by Undertone.design via s-ink.crg
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(1) s-scATeh a< (s-Block Elements) 0_1_537/\
s

@°Ha Li Na K Rb Csey Fryad ; 2

e Lithium (Li), Sodium (Na), Potassium (K), Rubidium (Ru), Caesium (Cs), and Francium (Fr).

@ Beta Mange (Mg) Car Scoter (Sr) Bap Razi (Ra)

* Beryllium (Be), Magnesium (Mg), Calcium (Ca), Strontium (Sr), Barium (Br), and Radium (Ra).
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’ e TRTST <hl UTHTUT HEAT 36 &, AT IHehT SAFE-eh [o-aTH BIT:

If the atomic number of krypton is 36, then its electronic configuration will be:
(a) 2, 18,16 Name | Symbol | Atomic Electronic No. of electrons in the
Number | Configuration outermost shell
(b) 2,3, 18, 8 Helum | He 2 2 2
Neon Ne 10 2.8
(¢)2,18,8,8
o011 Ar 18 288

d) 2, 8, 20, 6

Xenon Xe 54 2818188
Radon Ra 86 281832188

o OO O O O




URHTY] |EHT | Atomic structure

NCERT SCIENCE BY - HARISH SIR

= Ueh dcdl ohl SR IHeh [G-ATH 2, 8, 2 & e hl ATH?

The electronic configuration of an element is 2, 8, 2. Name of the element?

P
(a)tﬁﬁﬁ'ﬂlﬁl potassium |

1
(b) AITETH / sodium -~

@ e / magnestum | |

(d)ifl'—f / radon ( 66)




URHTY] |EHT | Atomic structure

NCERT SCIENCE BY - HARISH SIR

HIITITET URHTO] | ST 1 hT (AT glaT &l
The distribution of electrons in the magnesium atom.

K LM
()8, 2, 2

(b) 2,8,3

(c) 8,2, 3

40
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2k ¥k

qIg Teh A R UTHTUT SHATSh 8 §, AT SHERT FAFE ek [9-ATH FIT B2

If the atomic number of an element is 8, what will be its electronic configuration?
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e
’ ¥

o S

3"'

fAfeTiRaa | | A |7 foRHT °Td &1 Foragii-eh (o-aTd T8t 82
Which of the following is not the electronic configuration of a metal?

%ﬂ?g—» OVt dp &)
(2) 2,803 )— Al e~ & JEr

(b) 29®\9 02}: OZ( %‘I{
« © 2,81~ Na
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St Ty Y ATRT AT W TSI Shl HEAT UUT BT 7, SWehT HAISTShAT grdt 2l

43

The atom which has complete number of electrons in its outer orbit has valence.
i o - T TR
(a) Uk / One Name | Symbol | Atomic Electronic No. of electrons in the
Number | Configuration outermost shell
(b) HTd / Seven Helium He 2 2 2
. Neon Ne 10 28 8
(¢c) ATS / Eight
Argon Ar 18 288 8
(d) 3T / Zero Krypton| Kr 36 28,188 8
(N
Xenon Xe 54 2.8,18,18.8 8
Radon Ra 86 2.8,1832/188 8
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forer Tear W TEh ATEIAH IV | SY TAFEI B 87

Which element has two electrons in its outermost shell?
kK | L IM |IN
(a) TIeTorEH / potassnum <lq ) ol S 8 4

(b) =W / Lithium
(¢) SheI™=H / calcium ( D ) X | 8|8

(d) ®ifsaw / sodium (] KX H-
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45| 1n

(a) ST / xenon
(b)\lﬁ.‘q‘q/ radium
(¢) FARIA / fluorine
(d) ThIEIH / scandium

T ATEIAH HET T e | gt 2)

the outermost orbit is completely filled.

Name

Helium
Neon
Argon
Krypton

Xenon

Radon

Symbol

He

S AN

Atomic
Number

[ R

10
18
36
54
86

Electronic
Configuration

2

28

288

28,188
2.8,18,188
28,1832 188

No. of electrons in the
outermost shell

o

oo O O O OO
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UTHTU] SHHTeh 17 AT Uk dedl At 13T 7T fore URaTuT shieh o dedl o @1
%&ﬁmt@m

An element with atomic number 17 will have the same properties as the element

of which atomic number given below: l—_77_ Y

J
(a) 33 Heloagan

(b) 34

(c) 18
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o FTEAU HIVTH 1 A 3 T BId 2|

has 1 to 3 electrons in its outermost shell.

(A) A&UTd / Non Metal

(B) &Td / Metal

(C) &= / Halogen

(D) 3U¥Td / Metalloid
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4g | TTE AR AT | U gAdgH H T TH TEEA 8l 4, Ll

The outermost orbit has the same number of electrons in .

Alkali Metal Transition MNetal Actinide Wetalloid Transactinide Noble Qas Unknouun He

Alkaline Earth etal Lonthonide Netal Nonmetal Halogen

Periodic Table of Elements

2

Uin

Mangonese

nolybdenum C i Ry prium dium Cadmium

Period

Lonthanolds A U

Wolfram Rhenium Dsmiur ridium ir Qold
183.84 186.20 190.2 217 196.967

89-103

Actinoids

s-ink.org

57 58 59 60 61 62 63 65 66 68 70

La | Ce Pr | Ud | Pm | Sm | Eu b | D Er Yb

Lanthanum Cerlum Prasecdymiu Neodymium Promethium Samaorium Europlum Terblum Dysprosivm Erblum Thullum Viterblom Lutetium
168.934 173.054 1764.967

138.905 140.116 140.908 144,242 145 158.925 162.5 . 167.259

89 90 91 92 94 97 98

Ac | Th | Pa U Pu Cm | Bk | Cf

Actinlom Thorium Protoctinium Uranlum Plutonivm i Curfum Bearkefiom Californivm
227 232,038 231,038 238.029 246 247 251
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(2) p-5cTeh a (p-Block Elements) -

Group 15 is known as thelNitrogen Group. Hehis=a

(Pnicogens)

éogen (N), Phosphorus (P), Arsenic (As), Antimony (Sb),

Bismuth (Bi).

= Nahi Pyaare Aise Sab Bigad Jaayega

= Nana Patekar Aishwariya SaB Bimar
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(a) Kr
(b) Ne

(¢) Xe

NCERT SCIENCE BY - HARISH SIR

v e AT e (R )gerag 5w i T A

The element has three orbitals with 8 electrons in the outer cell.

Name

Radon

Symbol

—> He

Atomic
Number

[ Q)

Electronic
Configuration

IV

2.8,18,18.8
2.8,1832,188

No. of electrons in the
outermost shell

| )

oo O O 00 OO
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Name | Symbol | Atomic Electronic
Number | Configuration

Helum He 2 2

Neon Ne 10 2.8

Argon Ar 18 288
Krypton| Kr 36 28,188
Xenon Xe 54 2818188

Argon
Radon Ra 86 281832188 “Ar
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5 FUTTAT T ATHAR T T AT HET (shell) H TF B B
Nonmetals generally have electrons in their outermost shell.
3 —>e’4 I
1,20r3
(a) ' aé; 5/ 5 17 l %
(b)5,6,7 Or 8
(©)8,90r10

(d) 10 to 18
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51 FeferRaa acat # & fora™ Tt 3 v R aTEd HAT H § T 52

Nonmetals generally have electrons in their outermost shell.

(a) S
(b) Al

(c) P
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ro | T AT UTATo] # fera diit sotag = 2id 22 () &— e~ ST
How many valence electrons are there in an oxygen atom? _9
& K—2
+2e 8Q'
22O e\—’
(c) 8 HUR] > e~ ]

(d) 16
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ey g o et o A ST # BT
53 . . o HBR
Among the elements given below 1S the smallest in size. Y
Not — loe (ahon ot < Na
(2) Na® Mat2— |pe
d doft — Riohh
(b) Mg2" At —loe ——= —>

N sxz—ﬁ m
(
o

(d) o Tt faeeq / all these options = |
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1 18
1A VIHIA
— _ 8A
1 2
H 2 Ov A 13 14 15 16 17 H e
Hydrogen HA A IVA VA VIA VIIA Helium
1.008 2A 3A 4A 5A  BA 7A 4.003
3 4 5 6 7 8 9 10
Li Be B C N O F Ne
Lithium Beryllium 0;4‘ m + 2 7 t E r-+ 3 ’ Boron Carbon Nitrogen Oxygen Fluorine Neon
§ 94 9 10.811 12.011 14.007 15.999 18,998 20.180
12 2 13 14 15 16 17 18
M 3 4 5 6 8 9 10 11 12 Al Si P S Cl Ar
Magnesium B VB VB ViB viiB Vil 1B 1B Aluminum Silicon Phosphorus Sulfur Chlorine Argon
3B 4B 5B 6B 7B / 8 \ 1B 2B 26,982 28.086 30.974 32.066 35.453 - 39.948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Potassium Calclum Scandium Titanlum Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
39.098 40.078 44,956 47.867 50.842 51.996 54.938 55.845 58.933 58.693 63.546 65.38 69.723 72.631 74.922 78.972 | 79.904 84.798
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Technetium  Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
85.468 87.62 88.906 91.224 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112411 114818 118,711 121.760 1276 126.904 131.294
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
Cesium Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
132.905 137.328 178.49 180.948 183.84 186,207 180.23 192.217 195.085 196.967 200.592 204.383 207.2 208.980 [208.982] 209.987 . 222.018
87 88 89-103 104 105 106 107 108 109 110 i 112 113 114 115 116 117 118
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Uut FI Uup Lv Uus Uuo
Francium Radium Rutherfordium  Dubnium Seaborgium Bohrium Hasslum Meitnerium Darmstadtium Roentgenium Copernicium  Ununtrium Flerovium  Ununpentium Livermorium Ununseptium  Ununoctium
223.020 226.025 [261)] [262] [266] [264] [269] [268) [269] [272) [277) unknown [289] unknown [298] unknown unknown
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanid
e La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Lanthanum Cerium Praseodymium Neodymium Promethium  Samarium Europium Gadolinlum Terbium Dysprosium Holmium Erblum Thulium Ytterbium Lutetium
138.905 140.116 140.908 144 242 144 913 150.36 151,964 157.25 158.925 162.500 164.930 167.259 168.934 173.055 174 967
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Actinid
e - Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium  Einsteinium Fermium  Mendelevium  Nobelium Lawrencium
227.028 232,038 231.036 238.029 237.048 244 064 243.061 247,070 247.070 251.080 [254] 257.095 2581 259.101 [262]
kal T i |
a':taal“ A'E : r::° r:‘n:ti;l'on a:: a‘: Semimetal Nonmetal Halogen NGOS: Lanthanide Actinide

© 2015 Todd Helmenstine
sciencenotes.org
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i g o g Fe 3

Which of the following is the electronic configuration of a metal?

/ e éﬂ_fie"—)<§r°7?7f
(2) 2,8,(3) — &[T, — A

(b) 2, Sai -2 S

(c) 2, 8,4 —> W

(d)z,s,saf
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o8
-

5 Ueh Acd Rl S T(-eh [a+=aTd 2,8,7 &, AT SHeh! G ISTehdT ohIT BITIT?

If the electronic configuration of an element is 2,8,7, then what will be its valency?

K— 2
() 4 d. =3 B

| N — 7 _ie"wﬁ
& 5

(d) 8
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= TS UTHTU] ST TGk (o-ATH 2, 8, 7 Bl 36 Al hl UTHTUT SHHTh AT 82

The electronic configuration of an atom is 2, 8, 7. What is the atomic number of

this element?

(b) 18
(c) 16

(d) 20
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‘-. ¥

= wmwmaﬁw.ﬁw‘?

If the electronic configuration of an element is 2, 8, 5, then find its number of

protons?

‘2/8/5 — | 5e”
(a) 8 Q-:f‘*'
(c) 2

@d)5
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= FreferRaa o o form aea &t serereiies famama 2,8, 3 82

Which of the following elements has electronic configuration 2,8, 3?

2,8,<
(a) FTSTIH / magnesium -~

(b)qc—ag;q"lﬁ'qn/ aluminum < AU
(c) AT/ Argon —3 2,2, 2
(d)!ﬁ%ﬂ'ﬂ/sodium — 2, Q‘i
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59 | FCTaw UTHTUT o STERT HATARUT H TASFE BId 8-

The electrons in the outer shell of helium atom are-

(A) Uch / One

(B) @19 / Three

(C) 9/ Four
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- T % SOEIAT T A FATuT shi-aT §?

60
What Is The Correct Distribution Of Electrons In Aluminum Atom?

(D) 2, 3.8
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Ueh dcdl hT ST (1-eh (ST 2, 8, 4 B Acdl ohT ATH 2-
The Electronic Configuration Of An Element Is 2, 8, 4. The Name Of The

Element Is-

(A) TIETITH / Potassium
(B) TTeTeRT / Silicone

(O) A= / Magnesium
(D) TTEIH / Sodium
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Ueh dcd ol SAIeFelHeh [9-aTd 2, 8, 8, 1 1 dcd hT ATH SdTU|

The electronic configuration of an element is 2, 8, 8, 1. Name the element.

(a) HIITITSH / magnesium
(b) Piapip potassium
(c)‘{g"'r:r/ radon

(d) FT=TH / sodium
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63

Name the element whose electronic configuration is 2,8,7.

(a) hTE / carbon

(b) %‘I'S'?I'FFT / hydrogen
(¢) FAR / chlorine
(d) EfeTa® / helium
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o 4,
AETH (Rhodium) T SHAFE-eh (A+ITH T 82 H -
What Is The Electronic Configuration Of Rhodium?

64

/
‘/6 1s* 2s* 2p°® 3s* 3p® 3d" 452 4p°® 443 55!

(B) 1s* 25 2p® 3s” 3p°® 452 3d°® 4p°
(2§1s2 2s% 2p°® 3s!

(]}K{sz 2s” 2p°® 3s* 3p° 4s! 3d°
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%) U A T SoIagITeh [T, 1s? 2s? 2p6 3s? 3p’ B1 ATAd ARUN & 3 a % 31k
65 frer dear <Y urHTYT TEAT T B Homa - WoRK,
The electronic configuration of an element is, 1s* 2s” 2p°® 3s” 3p>. What will be

the atomic number of the element immediately below that element in the

periodic table? 2= |5
P hos phatuss
(a) 39 a
7
(c) 34

(d) 31
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% o & Rrelt soraet it Rufh @i gota: Fifde s ¥ R feasht aaien deamd
66 srravares Bt E

How Many Quantum Numbers Are Required To Completely Specity The
Position Of An Electron In An Atom

(A) 2 &N

(B) 3 (<)
(C) 4 (W)
(D) 5 (9T=N)




URHTY] |EHT | Atomic structure
NCERT SCIENCE BY - HARISH SIR

Quantum Number = Electron &1 U2T Address (UdT)
S qFETeT UaT AT & q ool
-hlol & elge A (City) /
-hIal & Algew™ & (Colony) ¥ e
. RN # (Building) — A -4 - budl on\a
fHhg T e (Floor) — A 2 F

B&SM{: W\,O\,Q‘(, [1.Principalj [Z.Azimuthalj [3.Magneticj [ 4.Spin j

A TFAicH ST
| n
(Principal Quantum Number) ) , : .
aﬁuﬂu Eia'-ﬂ m m Distance of the Shape of Orientation of Orientation of
2. I electron from nucleus the orbital the orbital the electron spin
(Azimuthal Quantum Number)
- . :
3. . m
(Magnetlc Quantum Number)
fdst adaicH &1
4, S
(spin Quantum Number)
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Column A (Quantum Number) Column B (Represents)

67

(A) Principal Quantum Number (n) —-?) (1) Electron spin (sc>lcr§vH bl ’ﬂfﬁ)

(B) Azimuthal Quantum Number (1) —Z‘[ (2) Orientation of orbital (h&T Eﬁﬁ@'ﬂ)

(C) Magnetic Quantum Number (ITI)—Q (3) Size & Energy of orbit (h&fT shl HThIX 3R Wvﬁ)

(D) Spin Quantum Number (s) — . |(4) Shape of orbital (h&IT 1 31|ohI{/31Ioch|(?|)

Qﬂ (A) A-3, B4, C-2, D1

X(B) A4, B-3, C-1, D-2

>g(C) A-2, B-3, C—4, D-1

"\ (D) A-1, B2, C-3, D4
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W e feneft 91t (Shell) & Principal Quantum Number (N) = 4 %, T Fe7 Orbitals
68 i\ arfereRaw Electrons feRa= i

If A Shell Has Principal Quantum Number (N) =4, How Many Orbitals And
Maximum Electrons Will It Contain?

P-m=4
o] o b i

]}éﬁ Orbitals, 18 Electrons

e -~ Q
MZS Orbitals, 50 Electrons < ?, ”_5 - X [£= 32e"

(/b§\8 Orbitals, 16 Electrons
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' : D"
4f Orbital & Suteera ferdt 3’@3‘{!’-‘[ % T8 TR Quantum Numbers IH-§

Which Are The Four Quantum Numbers For An Electron Present In 4f Orbital?
SSC CHSL Exam 2023 Tier-I Official Paper (Held On: 03 Aug, 2023 Shift-1) éE]anonm

=
=-3,-d,-1,0,1,2,3

;gin=3,l=2,m=—2,s=+% )
L@gf\/g]w

M=491=49m=_498=_% S—)O
P-4

Ml=4,l=3,m>=3'4,8=+'/2

d—o 2
F—3

e
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& Aluminium (Al, Z = 13) & outermost electron % TeT¢ TR Quantum Numbers ThiA-
70 Fgin

The quantum numbers for the outermost electron of Aluminium are:
_ _ iy B ] 8 o B & BE™
5 6 Y]-B l_O/ rYl"'O/S‘-//-< Al—? j_S QS Q,TD 35

4
&
K —
=" L
Byn=4,1=1,m=-1,s = +%
m=-l to+d

Mn=3,l=0,m=0,s=+‘/z = -4 644

)

m=3,l=2,m=—l,s=+‘/z
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Swelt(n) | Subshet (2) (obitat () ,
5] ooy HHS l
. Y \' | , - () 10 | / '.f__" m=-| to +L
+ - —~ .
1’\1 =] — | L; 9, , 1.5 M=( r '—!
ﬁ é & 14

H
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ATHRATS FAZIT (Aufbau Principle) FIT SdTaT 2 / What does the Aufbau Principle
71 state? .4‘15.
y o o

(A) THAFEH A9 TEA highest energy orbital T 9T g

Electrons first fill the highest energy orbital. 3s 3p 3d

(B) 3@3@7\‘18&'{303@ lowest energy orbital ¥ ¥Xd 2l 5 4p 4d 4f

Electrons first fill the lowest energy orbital.

58) ~(5p @4 - GF

(C) THAFETH TUTT FAT AT orbitals T THH T & X T) “4 74 L/

Electrons fill equally in degenerate orbitals.
s 7p

(D) T orbital ¥ Tferehdw 2 TV~ Bl Aehd 2|

. 85”
A maximum of 2 electrons can occupy one orbital.




URHTY] |EHT | Atomic structure
NCERT SCIENCE BY - HARISH SIR

= 9 O ®ia-a1 R (order) Aufbau Principle o AR Ul 22

72 Which of the following orders is correct according to Aufbau Principle?

s
< & €/,

(A) I1s <28 <2p<3s<3p<4s<3d<4p y zp

(B)ls<2s<2p<3,s<3p<3(i§4s<4p

T ZS<\_/378)(< 2p ) 3p S 4p _'55' ) p ,,.5d/
(D) IS < 3S < Zs < Zp < 3p < 4S < 3d < 4p 55"/ p Gd-ﬁﬂ'

U & / _,./
K 7s : 7p‘

4f "

‘/;.
o 4
& s
4 4
4 y
. ',.". 4 ,-' s
| . 4 e
m \j ".Q"/“. 3 ) )
BL 4 / y
y, y
/

5f
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Titanium (Z = 22) T @&l electronic configuration HI-AT 2 (Aufbau principle *h

HTAN)? Y (otod €= 22

Which is the correct electronic configuration of

1s

Zs" 2pf

Titanium (Z = 22) as per Aufbau Principle?

S—2 o ol &
g / /
P— & Y /

(A) 182 242 2p6 32 3p6 42 O(.ﬁ - /'45 ‘\;4p 4d "
(B) 1s* 2¢? 2p6 3s? 3])6 4s* 3d? t’ - |4 5s. 5p 5d of
(C) 1s* 25° 2p5 3s? 3p64sl K 8 P

6 6 ':75 Y’ 7p
(D) 152 252 2p° 352 3p° 3d°

N
| S
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% A TRT UTHTU] SHATE 13 7 3 B T UIHTUT shHieh 17 81 A 3R B | 9 ATfTeh T
74| yramate g @ g
The atomic number of A is 13 and the atomic number of Bis 17. The chemical

formula of the compound formed from A and B could be:

A — 13 — Al— 3>\/0\‘2/)‘/‘g

(A) AB5 B—13 —>cl—4
A B

@) AR - Alcly
Al Cl|

|
(C) A3B
=
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Which of the following is the correct order of increasing tendencx to gain electron?
75 = ¥ 9 S-ar A g&a;‘i-rmaﬂ-ﬁ Rl dcg?ﬁg'ﬂﬁ (increasing tendency) C] Wﬂﬁ%"

(A) 1s* 252 2p° Mf):b'o/ ’\(‘Dgilj F >0 >Ne” Ne
D7>B2C7 A

1.A<C<B<D/

(B) 1s* 25 2p* —Ob%uu ot
¢ Na) : . 2.A<B<C<D7<
a
(C) 1s* 25* 2p® 35’ —Sodsuo -~ %IE 3.0<B<C<A ™~

4.More than one of the above

(D) 152 252 2p° — [lowesne
CF)
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e
’ ¥

o S

3"'

Which Electronic Configuration Indicates A Cation ? Si- AT Seiere ek To=aTH
. P . i
YTE ohl SRTA AT 82 pre” Colion — fosclive ch
AlAD A

1.17p, 17¢,18n — Neuwlraf
22e,3p,4n  3pYr20—)

3.19¢,20n,17p |9e % 13 p 2O

4.9p, 10n, 10e q,of,(\oe > S
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%ﬁ T TBEATATITd M2 AT T A (1Heh T9-aTH 2, 8, 14 3T 3HEHT UTHTUT SSTHH 56

77| 31 gaen Arfires o =g2TAT Y wear git:- @Mdﬂ@ —€eag
The electronic configuration of a dipolar M*" ion is 2, 8. 14 and its atomic mass is

56. The number of Neutrons in its nucleus will be:-

49 - Aomic Ko
M o —> <1844 =24e” I
-
&) = 26
(B) 32
(C) 34
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¢ Uch QWHTUT &hl Atomic Number (Z) =17 37 Mass Number (A) =35 2l E'HWI'UTﬁ‘
78 IEXE] Protons, Neutrons 3T Electrons g2
An atom has Atomic Number (Z) =17 and Mass Number (A) = 35. How many

Protons, Neutrons and Electrons are present?

(A) 17 Protons, 18 Neutrons, 17 Electrons
(B) 18 Protons, 17 Neutrons, 17 Electrons
(C) 17 Protons, 17 Neutrons, 18 Electrons

(D) 35 Protons, 17 Neutrons, 18 Electrons
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s Uk GIHTUT T Atomic Number (Z) = 17 3R Mass Number (A) = 35 3| 39 UTHTOI |
79 IEXE] Protons, Neutrons 3T Electrons g2
An atom has Atomic Number (Z) =17 and Mass Number (A) = 35. How many

Protons, Neutrons and Electrons are present?

(A) 17 Protons, 18 Neutrons, 17 Electrons
(B) 18 Protons, 17 Neutrons, 17 Electrons
(C) 17 Protons, 17 Neutrons, 18 Electrons

(D) 35 Protons, 17 Neutrons, 18 Electrons
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e aﬁ' Al
g0 | Iso-electronic ions among the following. IEI= G IICRR K] 3113’@ -Sﬁ?{l‘ﬁ'éﬁ HATAA|

N™>=F+3=|oe
O~ *=8+2=|o¢

o lo o F-1=9+1= |oe
1.N3, 0%, F— Qﬂﬁ

NCERT SCIENCE BY - HARISH SIR

RRB Group-D 08-10-2021 (Shift-I)

Cot2=26-2=|2
2.N3-, 02-, Ca%* S22 >6+2:|%

3.N3-, S%, Br Q-2

4.S%", N3, CI
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é . . " Carbon-12 Carbon-13 Carbon-14
g1 T B T o HHEATHGRT H B &2 . a ;
Isotopes of the same element exist? s (s (i
RRB SSE (21.12.2014, Set-09, Yellow paper) . YY o I » 9o o
) @ , (% )
9 % o
i P Ponos
6 elect 6 electrons 6 electro
|12 12
%mmﬁmm/ Same Number Of Neutro C C " a
C\

MWW\IW/ Same Atomic Mass

6
1S |6
=1
3
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UEATHR [sotopes
/ There are 42 isotopes of polonium\

(84Po).
®*  They range in size from 186 to 227

nucleons. They are all radioactive.
®*  Po with a half-life of 138.376 days has
the longest half-life of any naturally-

occurring isotope of polonium and is

\the most common isotope of poloniuy

O

Polonium

Atomic number
protons / electrons

84

Neutrons [Xe] 4f14 5d10 6s2 6p4

(most common isotope)

|25

7s O 7p OO0
Aomic et és [@ 6p MM 6d OO0
5s [ 5p M[EE 5d EEEER 5f 0000000
209 4s (1] 4p [W][BI[H] 4d (NI 4 [0 A
[ 3p W 3d MEEHE
Atomic radius - 3pL.;f:L—]",Q SdiEigh
(pm) 2s (1] 2p (]3] ]

| 40 I's il




v

Medicine

topes

101SO

Uses of Rad

=
a»—ol»

Pharmaceutical Sciences

= [t

Industrial Applications Agriculture

¢

el

Environmental Tracing Biological Studies
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HHEATIERT & ST uses of isotopes _
ﬂm 131 Wm W}g@w, a_qT ﬂT[, a':[a\'qgl'{ aﬁéﬁ% Normal Thyroid

AT fofam STra 2
° TR 241 T YA qA o HU T I AT H TAT AT i
3T  fopam ST 2

* Jodine 131 1s used in serious diseases like thyroid cancer, goiter,

brain tumor etc.

®* American 241 1s used in locating o1l wells and rolling steel etc.

\ /
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HHEATHRT ok ITANT uses of isotopes

ﬂgﬁﬁﬁm 201 3T ST &S o Fcihi hi &ITd hl STTHH TR H T

ST 2
° AR 235 T AN AT, SR skl T5eH S H, AWhIT S8,
FARIGS TATHAE 371fe 1 foharm et =

®* Titanium 201 1s used to assess damage to heart tissue.
®*  Uranium 235 is used in navy, making wall tiles, nuclear fuel,

fluorescent glassware etc.

\ /
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THEATHRT oh ST uses of isotopes
ﬂﬁﬁEMmWWﬁwﬁaﬁm&a‘iwwmﬁQ

ST 2
°  IE 59 T YN TF sl FHT T qaT & § TR Srar 2
°  IITATEIT 125 3@ o el o IS H foraT SITar 2

®* Arsenic 74 1s used to detect diseases like tumors in the body.
® Iron 59 is used to detect anemia.

* Jodine 125 1s used in the treatment of eye cancer.

\ /
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{ATeTRad | Isoelectronic ¥H FAFE(Heh THE &

[Naﬂ“, K+ Mg2+, Ca?t,s2 Ar}
r—Noj__)ij_—i:’O@“

NCERT SCIENCE BY - HARISH SIR

(@Na", Mg?* — l0e- 0 | g+t — [9-4 = I8e-
(b)K+,Ca2+,SZ_’Ar_;18€~ m8.t-2_; 2/—2 = |De"
= ., 95— 2= |6e
Be {3 @
§~Q—-a |6 A= 6e
(d) g & Ty — 4 = (e




URHTY] |EHT | Atomic structure

NCERT SCIENCE BY - HARISH SIR

83 Determine what will be the correct electronic configuration of Halogens. i ¢

fr [ ST W& ST ek (or=aTe T 2Tl e \
LSRR 2| 5}
B 15 YbF 2 % 8

1.Ns?np?

2.Ns?np*

e T ommr vmEe o0n S MR om
X R Zr ‘Nb Mo 'Tc 'Ru Rh 'Pd ‘Ag C
3.Ns np» | e e A S S s e o
. | i &8 40 B8 28 0 BE A M
' 1 =% e ra— e ‘.1“. 112

‘ Bh "Hs Mt ‘Ds R
4 Ns3np?




URHTY] |EHT | Atomic structure

NCERT SCIENCE BY - HARISH SIR

2k ¥k
’."

g4 TSI o THEATHh, TILEH H 2Td &

The isotope of hydrogen is deuterium.
RRB JE 25.05.2019 (Shift-I)

(a) I =S AR ek T / zero neutrons and one proton

(b) Teh T 3R QEE?JC&"I'-[/ a proton and a neutron

(¢) Ueh $AFE I 3T ST =2 / one electron and two neutrons

Protium Deuterium Tritium

(d) Tk =g 3T ST W12 / one neutron and two protons
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2k ¥k
uj‘
-

e & @ shi-ar Afirer sraedfera & 2 @Ouﬁ

Which of the following nuclei is unbalanced?
RRB Group-D 08-10-2018 (Shift-I) cUT4]

_ | e | P |
t(A)SB“’ 5 | o) =)
P B e
oN | T |7 |7

3 | ¢

|00 | 8

-
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3 P
86 ,H” and , He

RRB Group-D 27-11-2018 (Shift-1)
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wﬁmwﬂw%awmﬁm%‘m 75% W% | FEARNT T St

Natural chlorine has two isotopes, 75% of 17Cl“ and 25% of 17Cl37 What is the average

atomic mass of chlorine?

RRB Group-D 07-12-2018 (Shift-111) S‘h}ndﬂ}d @uﬁs :

(a) 32.5 NCERT.

o Cl Cl C|

(c) 33.5 - . = 17
Chlorine Chlorine Chlorine

34.968 852 69(4) U 36.965 902 58(6) u 35.45
(d) 35.5 75.76 % 24.24 %
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@ Nuclides which have the same difference between numbers of neutrons and

88 protons in the nucleus are called fAs gfadasd & Afale A gglal 30 Uiele &l
TS A JATST 3ide EdT &, 3o ol PeEd &7 29 P3i

YL"P—’W"?S\&M' ,o’ K/ 15
e 19 S

5 Iq P-l:
2.Isotones / ATSHICIT - Neulroo Pr= — 15
Same ﬂo—’&o ‘Y)°—> | 6

3.Isobars / .
e
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Who Proposed The Planetary Model Of Atom?
UTATU hT A& HISe (Planetary Model) Toa S TeRarm AT

89

(A) J.J. Thomson | . . &THEAT
Nuclows —s e =Toh3_

(B) Rutherford | ©I®IE

HISTCRY OF ATOMIC MODEL DEVELOPMENT

. _ =
(C) Bohr | & & v D &

o = J. M.DALTON J. J. THOMSON RUTHERFORD NEILS BOHR SCHRODINGER
(D) Schrodinger | METR
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But, the a-particle scattering experiment
gave totally unexpected results (Fig. 4.2). The
following observations were made:

(i) Most of the fast moving a-particles
passed straight through the gold foil.
(i) Some of the a-particles were deflected
by the foil by small angles.
(iii) Surprisingly one out of every 12000
particles appeared to rebound.

In the words of Rutherford, “This result
was almost as incredible as if you fire a
15-inch shell at a piece of tissue paper and it
comes back and hits you".

E. Rutherford (1871-1937)
was born at Spring Grove
on 30 August 1871. He was
known as the ‘Father’ of
nuclear physics. He is
famous for his work on
radioactivity and the
discovery of the nucleus of an atom with
the gold foil experiment. He got the Nobel
prize in chemistry in 1908.

Ol O-pPdarucices
were deﬂected by 180 indicating that
all the positive charge and mass of the
gold atom were concentrated in a very
small volume within the atom.

From the data he also calculated that the
radius of the nucleus is about 10° times less
than the radius of the atom.

On the basis of his experiment,
Rutherford put forward the nuclear model of

an atom, which had the following features:

(i) There is a positively charged centre in
an atom called the nucleus. Nearly all
the mass of an atom resides in the
nucleus.

(il The electrons revolve around the
nucleus in circular paths.
(iilij The size of the nucleus is very small

as compared to the size of the atom.

Drawbacks of Rutherford’s model of
the atom

The revolution of the electron in a circular orbit
is not expected to be stable. Any particle in a
circular orbit would undergo acceleration.
During acceleration, charged particles would

~ra
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In Bohr’s model, electrons revolve around nucleus in which type of path?

w Bohr % WISt H ST ATIHeh oh TRT 3R ol TehR shl helT W g/ 3

- BOL\)\,—? e
K
(A) Elliptical | SreigTeRR L z/ 377’67’
V)
(B) Circular | AT N U

(C) Spiral | @fuer

(D) Random | 3TH=THa
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Niels Bohr &1 3Tee> (Bohr's Atomic Model)

(1) Electron fafea wamsit A gaa €

Electrons revolve in fixed circular orbits (energy Ievels) around the nucleus.

“3ol hefl3fl bl stationary states gl ITdT &l
These orbits are called stationary states.
“7d electron ol allowed orbits & Eldl 8, dd dg of dl energy emit Hedl g, of absorbl

While in these allowed orbits, the electron neither emits nor absorbs energy.

® N Shell

® M Shell
e L Shell
e K Shell

— @ Positively Charged
Nucleus

Electron Shell Diagram

n=35
n=4
n=3
n=2

n=1
P+ K L M N O

e=2
e=8
e=18
e=32
e =50

Electron Capacity = 2n°
n is the electron shell number
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Energy Of Electron In 1st Orbit Of Hydrogen Atom Is:
BTSSIS UTHTU <kl UEeAT SHeAT (N=1) H FTS I shl FoAl feha= T Bldl o

(—) Bou,nodna Efl, - _2,3'6 eV
,YLQ
E
(A)-3.4 Ev s
m=4
(B) 6.8 Ev
Es=-13-6ey

(C)-13.6 Ev

(D) —21.8 Ev
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Which Series Of Hydrogen Spectrum Falls In Visible Region? ’4000?0 — oo \M

92| Frzdem aew it RE-E %@W%‘S?;f-\/isible) 2ERECIGIR i = 16~ ( Narorzen)

T 2
%/ \ Electron transitions for the Hydrogen Ao
| =
A) L L | i
M Igmas [MFT 27 m %QM‘ o 2= M

/’\ oare) - T L et
v Y
(B) Balmer | W j_ 5 Xk&kk :a:hen ser'\;s
n=3""" E(n) to E(n= -

(n) S?Qc’rmma

(C) Paschen | U Bl e
hz— {\1 - a-j_-.-_ |

(D) Brackett | e
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Series Transition Region Wavelength Range Uses
(si&en) (ufeadar) (&7) (aevneed Hiam) (3uai)
/,
Ultraviolet Atomic theory verification
Lyman Series (&T3341) N = Ny = 1 . 10 =122 nm :
CHEREI) i - (U] fdeid bl gfee)
$| IBp : Seties ( ) . Visible region 100100 ¢ Star & galaxy study, spectral analysis
almer Series (dlcdile — Ny = = nm : .
= (22T &7) (AT T 3MTBTRRTIN BT 3eTT)
Infrared Infrared spectrosco
Paschen Series (UT&&l) ——>3n, — n, = 3 200 = 1875 nm P Py
(3raeh) (31gech SUawlehId)
; Infrared N =
Brackett Series (§%¢) —» n, —»n, =4 1875 — 4050 nm Laser technology (3uT¢ ddboflch)
(3raeh)
Pfund Series (G%) . Infrared ABEE ~TAEG Research in atomic transitions
und Series N — Ny = = nm . : :
o (3raeTh) (TSHT AT EhaTui o HaTeiereT)
. Far Infrared Advanced spectrosco
Humphreys Series (8%6I51) | n,>n, =6 > 7450 nm P Py
(g2-3raeh) (IooTd WarIeahit)
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¥ Which scientist introduced the concept of ‘Dual nature of electron’? | forg AT 7
93 et ¥ S TauTE Y ST & oft

(A) Heisenberg | E‘Igﬁ'-‘-l‘ﬁ"‘i‘

(B) Louis de Broglie | 13 € STeAT

(C) Schrodinger | TSR

*  LIGHT SOURCE
LIGHT SOURCE

(D) Planck | TATeh PARTICLES WAVES
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soagicl &l Sbe YA fAFId | Major Theories About Electron

3l STt &1 g§d fAwid (De Broglie’s Wave-Particle Duality, 1924)

@ THATIS dedT 3 BHUT Cloll bl deg oIdgle dhedl &l Oi M).J’L

@ Electron behaves both as a particle and a wave.

Louis de Broglie
(1892-1987)
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5 Which of the following orbitals will have spherical shape? | ¥ | & TopT S{Tialeet AT
%4 TR TMATRT (spherical) gare

(A) p-orbital

(B) s-orbital

(C) d-orbital

(D) f-orbital
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s Subshell (1 = 0) p Subshell (1 =1)

.Shape: Spherical O -Shape: Dumbbell (W& I[edT2)
-3 directions A gld &:

*pX — X-AXis
e,

*Electron T probability density g2 direction & same gld] 2l

‘Nucleus & §gd ITd gIdT 8

*py — y-Qxis

‘Pz — Z-QaxXis

—_————




URHTY] |EHT | Atomic structure

NCERT SCIENCE BY - HARISH SIR

d Subshell (I = 2) f Subshell (I = 3)

-Shape: Double Dumbbell §8 (T2 Ul W) -Shape: Highly Complex, &l B¢ & petals

oaga' Comp|ex orientation @?ﬂ'?] ‘Rare Earth Elements awm% (Lcnthanides & ACtinideS)

.5 orbitals Eld & dxy, dyz, dxz, dx*—y?, dz */ orbitals: ggd complex mathematical design
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According to Schrodinger’s wave equation, U2 represents: | ATTSTR shl AT THTHIUT
FTAR W2 T guiien @

‘,-:.“'-:3 &
T Y e o ,
U A SIAY Y T
'L..;;t.‘&.".‘-‘ Yhids i
44 9 " - .
O et A tomas -} b
s ’ - - U U N
e AP R T
P!Clb.ibﬂjt.j el | SO ‘;)\,.

S _ Lot N L Nucleus | - R0
(A) Position of electron | SR hl TeeTd et o

5 AR Y
A R e B o
\;"3 f; fis 4 ’ _:\ .":1"':"
S LI ."" 2 ..,_‘-3:;. !
sJ\‘L . R
(B) Energy of electron | e St A

(D) Velocity of electron | sﬁag"r—r?ﬁnﬁ
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ITfaITe T aq Adbfotad dATsss (Schrodinger's Wave Mechanics Model, 1926)
@ shagid fAfAd Hefl H oTel dfcds Toh daTdell 84 (Electron Cloud) & UTC TI1d &l

@ Electrons exist in a probability cloud rather than fixed orbits.

#\ .
» > o . '
" s-‘-. .“.I.-".

T e Mt S S AR - ) -
St Schrodinger’s Atomic
R L

o Y% & ’ 1 - - F
P },. } lllt . :-T""‘. 3 '~JAt|:|tmt 7 “.Lﬁ'; %
O E ATd ate’ 55 . 1 X Sarser |
TRy i T Nucleus P L

: D v, - ' . s
Density of sestyds , }’;y\x,
- - j.,.' " ‘ e ~ 4 ..) ~ "‘ . 3
Electron’ . uisess: 2 SA I - .‘e' 2]
S 3 O 7 o A TraT AT ar e
'5':: oW s AT RS TR
o A 4 '__;.: AN N, Vo _\_?,{” :
- -'1:":":‘ - \ ;;:.",.:"\.-,- o ;7‘4 s f“}?\.,.
. | P ’ " vy . . g . : e % gt s
--\},ﬁ-‘.' "y “'f.gf,‘, Probabhility ol hndmg an : ﬁg RN
S ’ "t ' ’ . » “¢ ¥ \ ¥ 1'.‘-
- ?-17;‘.’3 IR SelF eleciron is more here Ny %
AR Tt LT R S AN G AN e
R N 'f:(y:'*;?,*y:' : ‘ ‘: ‘ R
(L TATNOR NN . - ——— e 1 AR ok
(8 P L Prohabilily ol [inding an g | i

eleciron is less here ‘ﬂ——l\. : .j-s.;;;w.
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Which of the following quantities cannot be determined simultaneously with high

96 precision? | FFT W & TehT TIITAT Al Ueh ATY IT T Tehdl & &1 HTAT AT TehdT

k., LFP
N =
(A) Position and Momentum | feorfer omiX wamT

(B) Energy and Mass | ST AR EeaHq=

K
(C) Charge and Mass | JATAIT 3T ZSTHTH

. . P
NG ”

— ot - 9
>< ‘Werner Heisenberd (1901-1

76)

(D) Velocity and Acceleration | AT 3T 0T win
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ETeaadf &1 AfAfYaar fAzia (Heisenberg’s Uncertainty Principle, 1927)
@ Sohaziiol ol fZRIfd e AT bl Th AT Hetdh &U & gl AT ol dchdTl

€ The position and velocity of an electron cannot be precisely measured simultaneously

3 —~é Electron
P - G
//// ‘ - \\ \\\ ‘

// / | \\ \\\
/ \ \
( (/ | \»
\ | /
\\ \\ /) /

¥ N " ‘, //

\\ \\\\ — : / / ‘
( // : S r—e e '
V-~ _

eisenberg (190

‘Werner H _
2 Nobel Prize In Ph

\x: Ch:
h
A,\‘ + A}) 2 ‘4—n Ap: Change in electron’'s momentum w"nner of the 193
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Which of the following is used as a tracer isotope in medicine for thyroid disorders? |

97 oo faeRl % IUETR/SE H SI-AT ST tracer % 9§ TANTBEATE

(A) Iodine-127

B) lodine-131

(C) Todine-135

(D) Iodine-120
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UEATHR [sotopes
/ There aresotopes of polonium\

(84Po).
®*  They range in size from 186 to 227

nucleons. They are all radioactive.
®*  Po with a half-life of 138.376 days has
the longest half-life of any naturally-

occurring isotope of polonium and is

\the most common isotope of poloniuy

4 2
M 1" Po

Polonium

Atomic number
protons / electrons

84

Neutrons [Xe] 4f14 5d10 6s2 6p4

(most common isotope)

|25

7s O 7p OO0
Aomic et és [@ 6p MM 6d OO0
5s [ 5p M[EE 5d EEEER 5f 0000000
209 4s (1] 4p [W][BI[H] 4d (NI 4 [0 A
[ 3p W 3d MEEHE
Atomic radius - 3pL.;f:L—]",Q SdiEigh
(pm) 2s (1] 2p (]3] ]

| 40 I's il




v

Medicine

topes

101SO

Uses of Rad

=
a»—ol»

Pharmaceutical Sciences

= [t

Industrial Applications Agriculture

¢

el

Environmental Tracing Biological Studies
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THEATHRT oh ST uses of isotopes
Lo

— Lolaatt Beam

¢ RIETEE 60 THEATH hi T Fo SHTAT S foh HEt o U= |

ERIEIGIE | )
*  ThTeH 12 ST ST YU SHSTYH shi ST hT STTHH I H foham ) |
T 8 ot e 2 3 1 & 6 T e )

°  IJITAE 131 FHT TINT YTIXSS HET, VT T, J7 TIHT MM S
TefiT T H fera Sirar Rl

®* Cobalt 60 isotope 1s used in the treatment of some diseases such

as cancer.
®* Carbon 12 1s used to estimate the age of old fossils, also known

as carbon dating.

* Jodine 131 1s used in serious diseases like thyroid cancer, goiter,
\ brain tumor etc. /
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HHEATIERT & ST uses of isotopes _
ﬂm 131 Wm W}g@w, a_qT ﬂT[, a':[a\'qgl'{ aﬁéﬁ% Normal Thyroid

AT fofam STra 2
° TR 241 T YA qA o HU T I AT H TAT AT i
3T  fopam ST 2

* Jodine 131 1s used in serious diseases like thyroid cancer, goiter,

brain tumor etc.

®* American 241 1s used in locating o1l wells and rolling steel etc.

\ /
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HHEATHRT ok ITANT uses of isotopes

ﬂgﬁﬁﬁm 201 3T ST &S o Fcihi hi &ITd hl STTHH TR H T

ST 2
° AR 235 T AN AT, SR skl T5eH S H, AWhIT S8,
FARIGS TATHAE 371fe 1 foharm et =

®* Titanium 201 1s used to assess damage to heart tissue.
®*  Uranium 235 is used in navy, making wall tiles, nuclear fuel,

fluorescent glassware etc.

\ /




URHTY] |EHT | Atomic structure

NCERT SCIENCE BY - HARISH SIR

THEATHRT oh ST uses of isotopes
ﬂﬁﬁEMmWWﬁwﬁaﬁm&a‘iwwmﬁQ

ST 2
°  IE 59 T YN TF sl FHT T qaT & § TR Srar 2
°  IITATEIT 125 3@ o el o IS H foraT SITar 2

®* Arsenic 74 1s used to detect diseases like tumors in the body.
® Iron 59 is used to detect anemia.

* Jodine 125 1s used in the treatment of eye cancer.

\ /
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Which of the following pair represents isobars? | = 9 wE-ar W UTh &

. YAG oA FeH
are . W"'QM
C‘/ ) ﬁtOnw)
14 14 \ )
(A) *C and ™N 0o th R

(B) *°Ca and *°Ar (/)
(C) 2H and 3H (x)

(D) *Cand ™C (%)
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Which of the following statements is correct regarding de Broglie L(g‘)fﬁo\vd
wavelength? / de Broglie TTGed & TR W hiA-HT he[ TEl & il A

T2y §¢ O P\ﬁr

(A) It decreases with increase in velocity / 98 / aa%ru'{az?ﬁ% MmO -

(B) It increases with Mase in mass / 9g ScdHH aaﬁ T aa?ﬁ % )y — }’)

MV
(O) Itis independen%ﬂvmmentum / TE AT U AT & Ao h

. o

(D) It is same for all p}@es/wmﬁwﬁ%mmﬁgﬁ?ﬁ% )‘Q( m
AL
V




URHTY] |EHT | Atomic structure

NCERT SCIENCE BY - HARISH SIR

hich of the following elements will show maximum number of unpaired electrons? /'sFI'Ef

O o a8 Afires srafafEa soraei= g

(A) Fe (2=26) ‘T omMe-WOoRK ,
(B) Cr (Z=24)
(C) Mn (Z=25)

(D) Cu (Z=29)




